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Development of the technique for the measurements of elastic wave velocity in
supercritical fluids using externally-heated diamond-anvil cell
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In order to understand the velocity of seismic waves in the Earth’ s
interior, the experimental methods for the determination of elastic wave velocities in 100% fluid
samples were newly developed. Three types of high-pressure and high-temperature apparatus,
externally-heated diamond-anvil cell, Kawai-type multi-anvil, and Paris-Edinburgh cell, was used.
The ultrasonic wave signals were generated using LiNbO3 transducer, and were used to determine the
travel time through the molten samples. Using those techniques, the P-wave velocities in carbonate
melts were successfully determined under high-pressure and high-temperature conditions. The obtained

data will be useful in understanding the origin of the low-velocity zone which is often observed in
Earth’ s upper mantle. Using the techniques developed in this study, it is expected that the
relationship between the elastic wave velocity and the properties of fluids would be clarified in

the near future.
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